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Background: In patients with aortic stenosis (AS), myocardial fibrosis quantified with cardiac magnetic resonance imaging (MRI) and 
myocardial injury quantified by plasma high-sensitivity cardiac troponin I (cTnI) concentrations are associated with poor clinical outcomes. 
The aim of this study was to compare these two non-invasive biomarkers with histological analysis of myocardial tissue.
methods: Twelve patients with symptomatic severe AS due to undergo aortic valve replacement (AVR) underwent cardiac MRI at 3T 
with T1 mapping using the modified look-locker-inversion sequence. Pre- and post-contrast myocardial T1, partition coefficient (λ) and 
extracellular volume fraction (ECV) were measured in all patients. Plasma cTnI concentration was measured using the ARCHITECT STAT 
high-sensitivity troponin I assay (Abbott Laboratories, Abbott Park, IL). During AVR surgery, myocardial core biopsy specimens were 
obtained and stained with picrosirius red (for fibrosis, fig 1) and TUNEL immunofluorescence (for apoptosis, fig 2).
results: Histological quantification of myocardial fibrosis with picrosirius red correlated closely with the partition coefficient (r = 0.82, 
p = 0.002) and ECV (r = 0.72, p = 0.012). There was a weaker correlation with the pre-contrast T1 values (r = 0.62, p = 0.043) and no 
correlation with the post-contrast T1 values (r = 0.01, p = 0.977). The number of apoptotic cells normalized to the total number of cells per 
section correlated with log [cTnI] (r =0.63, p = 0.036). Furthermore, histological fibrosis also correlated with the ln[cTnI] (r =0.60, p = 0.049).
conclusion:  The partition coefficient and ECV appear to be the optimal non-invasive MRI T1 measures for quantifying diffuse myocardial 
fibrosis. Furthermore, cardiomyocyte apoptosis correlated with cTnI and histological fibrosis; a relationship that may offer some insight into 
the mechanisms that underlie the association between myocardial fibrosis and mortality in patients with AS.
